Gelsolin, but not its cleavage, is required for TNF-induced ROS generation and apoptosis in MCF-7 cells.
The tumor necrosis factor (TNF) can induce apoptosis in many cells including MCF-7 cells. To identify the genes responsible for TNF-induced apoptosis, we generated a series of TNF-resistant MCF-7 cell lines by employing retrovirus insertion-mediated random mutagenesis. In one of the resistant lines, gelsolin was found to be disrupted by viral insertion. Exogenous expression of gelsolin in this mutant cell line (Gel(mut)) restored the sensitivity to TNF-induced cell death and knock-down of gelsolin by siRNA conferred MCF-7 cells with resistance to TNF, indicating that gelsolin is required for TNF-induced apoptosis. Interestingly, the resistance of Gel(mut) cells to apoptosis induction is selective to TNF, since Gel(mut) and wild-type cells showed similar sensitivity to other death stimuli that were tested. Furthermore, TNF-induced ROS production in Gel(mut) cells was significantly decreased, demonstrating that gelsolin-mediated ROS generation plays a crucial role in TNF-induced apoptosis in MCF-7 cells. Importantly, caspase-mediated gelsolin cleavage is dispensable for TNF-triggered ROS production and subsequent apoptosis of MCF-7 cells. Our study thus provides genetic evidence linking gelsolin-mediated ROS production to TNF-induced cell death.